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The zoom lens illustrated in Fig. 1 is constituted by a 
first lens group Gl consisting of a negative meniscus lens with 
a convex surface oriented to the object and a lens having convex 
shapes at the both sides and a positive meniscus lens with a 
convex surface oriented to the object, a lens group G21 in a 
second lens group consisting of an attached lens consisting of 
a positive meniscus lens with a concave surface oriented to the 
object and a lens having concave shapes at the both sides and 
a lens having concave shapes at the both sides, a lens group 
G22 in the second lens group consisting of a lens having concave 
shapes at the both sides and an attached lens consisting of a 
lens having concave shapes at the both sides and a positive 
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meniscus lens with a convex surface oriented to the object, a 
third lens group G3 consisting of a lens having convex shapes 
at the both sides and an attached lens consisting of a lens having 
convex shapes at the both sides and a negative meniscus lens 
a concave surface oriented to the object, and a fourth lens group 
G4 consisting of a positive meniscus lens with a convex surface 
oriented to the object, a positive meniscus lens with a convex 
surface oriented to the object, a negative meniscus lens with 
a convex surface oriented to the object, a lens having convex 
shapes at the both sides , a negative meniscus lens with a concave 
surface oriented to the object, which are placed in the 
mentioned order from the object side. 
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Abstract 



PURPOSE:To provide a high-performance zoom lens which is applicable as a lens for general 
photography by assuring a required back focus and zoom ratio, has a vibrationproof function and 
permits internal focusing as well. 

CONSTITUTIONThis zoom lens has, successively from an object side, at least a first lens group G1 
having a positive refracting power, a second lens group G2 having a negative refracting power and a 
third lens group G3 having a positive refracting power. The spacing between the first lens group G1 and 
the second lens group G2 increases and the spacing between the second lens group G2 and the third 
lens group G3 changes at the time of variable magnification from a wide angle end to a telephoto end. 
The second lens group G2 has, successively from the object side, at least a lens group G21 having a 
negative refracting power and a lens group G22 having a negative refracting power. The zoom lens has 
a displacement means for proofing vibration by moving the lens group G22 in the second lens group in 
a direction nearly orthogonal with the optical axis. The zoom lens is so constituted as to satisfy 
conditions 1 .0 < f22/f2 < 5.0 when the focal length of the second lens group G2 is defined as f2 and the 
focal length of the lens group G22 in the second lens group as f22. 
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l2i^yxp'f>ci^yXSG2iit ^ft<ttitsc© 
DflU>-Xirau-^Xi:Srflr-t--5r t^SS UV\ $ t> 

2£*<£>u>'X3¥G2 l Ji^< 1 1 i&<Dmr)'£i?lt\s 

UVX|±, (1 = 58 7. 6nm) tr^f-f-^Stff^ 

#1. 6£A±<D ( aV'>'Xi:T5"<^C*S4 0£A±©IfflU>' 

[0 0 3 2] ftfc\ *»W«?S6«^>'X»-C4>5«S2 
vXB¥^© wyXHG 2 2 rtfc**ESr»ffi-r5 C t IE 

5„ »2 1/vXStW i^yX#G 2 1 

40 © uyXllG 21i uvXS¥G 2 2 tOMBS^^F'Pt- 

$-er.5^ k&X-Zio 
[00 3 3] 

[|IJS0iJ] *^BJI^J:5^S®|g?r{i^fcX-AU-vX 

mffifi&m-rzfsi u->-xs¥g 1 1, *©®^sr*-r 

5l2l/yXHG2t, EWlJr^!r*t5l3uyX 
50 fE^l U^Xi¥G 1 ttUlEm2 WVXI^G 2 tWffiPlli 



-5- 



(6) 



Jf*:U tffl5^2 U^XpG2 ^tfrfE^3 U>Xg^G3 
fcfflfc, i:^©IJfMtt5i'V^G2 l 

2 u>'XI¥it'<^wvXpG2 2Sr)tftti:»it?B:^i--5* 
[0 0 3 4] #5S9i0>*SSl!S0!l«:, SsttElSKS 

mi&M 1 ] 011*. #3S3U«J# 1 IHfc«fc*»*»5.X- 

^UVX, WCi^^X*Ji^<*:fl!|fwiaffiSr(6ntfcm^ 

CaBSrfR»tfcE>=^*^^vXti^Ofl^^Xi:ro|i^- 
fc-frw>'X*3j:tmi!aw>'X^P 3 *5^2 uvX^fw 

IE = ^ ^ u- >-X t ^Bfi-ofcit: u ^X*3 J; TffiiW \s V 
Xj5»£>/£5S&2 u-VXi$^<Dl^>Xi¥G2 2<t. pjfiu- 
^X x *5«t05Wi2j^vXi4&flE{H!Uc[affiS:(BiftfcAp<- 

uvXi<^I£-£-;b-ti:U:xX7!i>b# ; 53?3 1^X1$ 20 
G3i, ^{RO^aSSrlRHtfcl^^^^^U^X, tfa 

Sr(6Htfc*^^^*^u>-X, ^(fbu-^Xjai^^ffi!) 
(c|M]ffi4-|6]»tfc«>^*^UVX^b*'5^4 uvX 
»G4 t*»b«*SJx-CV^S. 
100 3 5] ft:fe\ |3UyX»G3tf4UyXSfG 
4 fc©MlwttHlPiR*j StJK ^4 U^X|¥G4^tCI47 



#§1^7-3 2 5 2 7 2 

/O 

fcfcU mi U>Xl¥Gl*J±0«^4 WVXgfG 

yX»t© U^XpG 2 2 ^geffi^ST?*5-5E35S«lffl 1 
K±^XW&bm£W&-tZ>Jsfa\zm-M&WiZK>. X- 
a u>-XcoSi!j{reB-f-5^S^ s «jE$4x^ i 5 I- 
4otl»5, ifiSBffi^^^.KKlU 12 

tt*»W Sr W 3 V ^Sit X— A u lsX\z.mm Ufc t> wefc 
oT, jE*jE©3#afc*s»J*KjEJB»f*0*4U^XW 
G 4 SrttiO LfciEAiEiEO 4 4otV 
[0 0 3 6] from (1) fc, *»WO|tJ(fi«l©af5c 
<Dm%WfZ>o * (l) lc*sv^-C, f ttfcjiUBfcS:, F 
NoliF^">v<— 2 o fillip Sr. Bf li/<y ^7*- 

XfficoflMi^Sr. r (i^-W^Xffiw*^^^, dli#l^ 
vXffiKPS^r, n (D) YZdm. (1 = 5 8 7. 6nm) 
K*f-r-5H#f«P£, n (G) ttgj&jl (1 = 4 3 5. 8n 
m) \zM-tZmVtm%:. vli7y<|ti*UV»5. 
[0 0 3 7] 

[^1] f=8 1. 49 9~ 1 9 6 
Fno=2. 89~2. 90 
2 a>=3 0. 5 8° ~1 2. 2 4° 





r 


d 




n (D) 




n (G) 


V 


1 


105.2818 


2. 600 


1 


. 86074 


1 


.91065 


23. 01 


2 


73. 3834 


1.500 












3 


74. 6986 


11.200 


1 


. 49782 


1 


. 50527 


82. 52 


4 


-742. 4642 


0. 200 












5 


122.3254 


6. 100 


1 


.59319 


1 


. 60403 


67.87 


6 


19679.1729 


(d6= «T^) 












7 


-442.1590 


3. 900 


1 


. 86074 


1 


.91065 


23. 01 


8 


-82. 8938 


2.000 


1 


. 69680 


1 


.71232 


55. 60 


9 


111.0283 


3.400 












1 0 


-151.3186 


1.800 


1 


.74810 


1 


. 76589 


52. 30 


1 1 


556.6416 


(d11=pl^) 












1 2 


-170. 6938 


1.600 


1. 


51823 


1 


.52915 


58. 90 


1 3 


40. 4535 


4. 200 


1. 


80458 


1 


. 84631 


25. 50 


1 4 


95.3166 


3.100 












1 5 


-205. 0953 


1.800 


1. 


84042 


1 


. 86492 


43. 35 


1 6 


126.7950 


(d16=-sj^) 












1 7 


2174. 3592 


3. 800 


1. 


54814 


1. 


. 56328 


45. 87 


1 8 


-104.4115 


0. 200 












1 9 


88.0271 


8. 700 


1. 


51860 


1. 


52767 


69.98 


2 0 


-48. 5269 


1.500 


1. 


75520 


1. 


79115 


27.61 


2 1 


-140. 3886 


(d21=^) 












2 2 


100. 9553 


3. 200 


1. 


49782 


1. 


50527 


82. 52 
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(7) 



#§f^7- 3 2 5 2 7 2 



II 



12 



2 3 


384. 2836 


0. 500 












2 4 


39. 4781 


5.400 


1. 


49782 


1. 


50527 


82. 52 


2 5 


110. 2031 


11.739 












2 6 


81.6022 


2. 500 


1. 


86074 


1. 


91065 


23. 01 


2 7 


47. 5405 


20. 450 












2 8 


77. 6612 


5.100 


1. 


71736 


1. 


74922 


29.46 


2 9 


-171.7242 


9. 271 












3 0 


-36. 2346 


2. 100 


1. 


84042 


1. 


86492 


43: 35 


3 1 


-84. 6033 


(B f) 













81.49898 
2. 59529 
18.69916 
24. 34301 
17.34204 
53.16268 



196. 00000 
37. 47607 
18. 69916 
3.17778 
3. 62649 
53. 16268 



f , 
d6 
d11 
d16 
d21 
B f 

(*f*»Jfctt) 
f 1 = 117. 322 

f 2 = -3 0. 0 1 2 20 

f 2 1 =-7 8. 6 0 0 

f 2 2=-6 5.8 74 

A Smax = 1 . 0 

A = 1 3. 0 6 0 

r — 95. 3 17 

L=10. 7 

fw=8 1. 4 9 9 * 
%2 i/yXSt^uyXSG 2 2 

<D%MW:&Jjfa<D&W}& (mm) 
(mm) 

[0 0 3 8] H2*5±VBI3tt. ^rn^tlJK^ffiT^^i 

/3=-0. 0 7 4) ^»*t*KiR*H*5J:tfHj*»-eo 
Siff«&fctt« <*»«*0=-O, 16 6) K*3tt 40 

-Sr. YttifeaS*, Dlid^ (1 = 5 8 7. 6 nm) £: 
[00 3 9] CHJSCT 2 ] Bl 6 tt. **W<&* 2 JlffifiSJ 



-0. 07408 
15. 65570 
5. 63875 
24. 34301 
17. 34204 
53.16268 



-0. 16592 
49. 62636 
6. 54888 
3.17778 
3. 62649 
53.16268 



: 2. 
= 0. 
= 0. 
-2. 
-0. 

1 . 
= 0. 
= -0 

1. 



0 9 5 

0 15 2 
2 5 6 
19 5 

1 6 6 

4 4 7 
13 1 

. 0 0 9 9 2 

5 18 2 3 



= 5 8. 9 0 



(1) f 22/f 2 

(2) ASmax / | f 2 2 I 

(3) | f 2 | /f 1 

(4) f 2 1/ f 2 

(5) A/ I f 2 1 | 

(6) r-/ | f 2 2 | 

(7) L/fw 

(8) 0 2 2 

(9) N- 

(10) v- 



1.000 1.000 
- 1. 171 ~1. 616 

tf/cIEX~;*X?* uyXi^b*uyX^?)45S 
2 i/yX8f^uyX»G2 l 4ftfr{BS^|HffiSriRl»t 
fcA 1/^X^5)4512 i/yXSf^i/yX 

BaffiSrftttfcrft*— ^*^i/yXi:^MbfuyX, 

BSrfRlWcA^^^^^U'VX, *3«ttMfe(tffiS^BflffiSr 
ftttfcJE^ i/yX^b45»3uyX#G 3 i: 

[0 0 4 0] 4*3. i3UyXSG3tl:it 
5*wHP«5 S»J:tf7i/7«9 FSd<RltblvCV' 
-So 0 6 it, JCAtBtw«3»t«#uvXSoffi|CBMfir# 

G2»a«»ttff«F»c:*tt*i6i^Hft-c*>s. 12 
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(8) 



13 



2 u>-x8Pf<£>U'>-xs¥G2 i vvb 

2t>**WSraiaX-AU>'XfcaMIUfct«)-C*5 

iki mmm 1 i±»* 9 eai© 3 t * o 

TV'S. 

[0 04 1] &C9:g (2) fc, *4691«>3H60f 2£>lt7C 70 
©tfSrWtfS. * (2) iCjo^T, ftt&A£ttfr, F * 



#Bfl¥7-3 2 5 2 7 2 

14 

*moI4F-*->v<— Sr, 2<ol±lW$£\ B f 9 ~7 Mr — 

Xffiw«#«\ r(*=&uvXffi^ft^^Sr. dfcfc#w- 
VXER8RI&, n (D) I4di (1 = 58 7. 6nm) 
lC*f-t-5®tFf^Sr, n (G) »4gM (1 = 43 5. 8 n 
m) te«i-$JBSr*«r, v I4T -y^m^ LT^-5„ 
[00 4 2] 

1*2] f =8 5. 000~1 9 1 
Fno=4. 73~5. 59 
2(o=2 8. 9 6° -12. 6 6° 







r 


d 




n (D) 




n (G) 


V 




1 


132. 8387 


4. 000 


1 


.51680 


1 


. 52669 


64.12 




2 


3064. 5789 


0.115 














3 


88. 6525 


2. 000 


1 


.80458 


1 


. 84634 


25.49 




4 


50. 6836 


5.000 


1 


.51680 


1 


.52669 


64.12 




5 


-399. 3308 


(d5= pras 














6 


-140. 8889 


1.200 


1 


. 69680 


1 


.71232 


55. 60 




7 


23.1440 


3. 500 


1 


.84666 


1 


.89415 


23.82 




8 


50. 7877 


(d8= rTSO 














9 


-45. 6950 


1.000 


1 


.65160 


1 


. 66538 


58. 54 


1 


0 


-996. 6608 


(d10=pTg© 












1 


1 


-106. 2788 


5.175 


1 


.50137 


1 


.51239 


56.46 


1 


2 


-48.1738 


0. 230 












1 


3 


84. 4967 


6.095 


1. 


51860 


1 


. 52766 


70. 08 


1 


4 


-36. 8351 


1.610 


1. 


75520 


1 


.79112 


27.64 


1 


5 


-642. 3547 


0. 920 












1 


6 


32. 6932 


4. 140 


1. 


71300 


1 


. 72941 


53. 97 


1 


7 


52. 1070 


46. 230 












1 


8 


-18. 8960 


2. 415 


1. 


76684 


1 


.78745 


46. 76 


1 


9 


-53. 3018 


0. 230 












2 


0 


-227. 2534 


3. 220 


1. 


72825 


1 


. 76206 


28.34 


2 


1 


-37. 5483 


(B f) 













f > 

d5 
d8 
d10 
B f 

f 1 = 119. 099 

f 2 =-3 1 . 8 4 3 

f 2 1 =- 6 6. 102 

f 2 2 =- 7 3. 528 

A Smax =0. 3 

A = 8. 6 3 7 

r - = -9 9 6. 6 6 0 

L= 1 . 0 

f w= 8 5. 5 0 0 



(««*5 <fc Xf&M *3 5 TT&ROffi) 

& 85.50001 190.99870 

1.40534 33.15772 

13.00000 13.00000 

21.60933 5.55854 

45.96627 62.01706 



-0. 03421 
10. 04287 
4. 36247 
21.60933 
45. 96627 



-0. 07225 
38.61073 
7. 54699 
5. 55854 
62.01706 



50 



(1) f 22/f 2 

(2) ASmax / I f 2 2 | 

(3) | f 2 | /f 1 

(4) f 2 1/ f 2 

(5) A/ | f 2 1 | 

(6) r -/ | f 2 2 | 
/fw =0 

(8) 0 2 2 

(9) N- 

(10) v- 



2. 
0. 
0. 
2. 
0. 



3 0 9 
0 0 4 1 

2 6 8 

3 0 9 
13 0 



= - 1 3. 5 5 4 (7) L 
0 1 2 
= -0. 0 12 2 5 
= 1 . 6 5 15 6 
= 5 8. 5 4 
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15 

m2 l/yXSt(OI/yXHG2 2 
<D%M\g.3Zj7fa<D&W)-Mt (mm) 
{&<D&mS. (mm) 

[0 0 4 3] EI 7*5.fcU J 0 8 li, ^ft^h^S"^* 
^»:£j»tt:*5»t5iiiRM0-?fc3o 0 9*3<fcU ? 0 10 

m&=-0. 0 3 4) lifcttS^HX^glfeitKM^-C 1 

©saffiK-&J«!Rffl (WM»*$=-o. 0 7 2) tcsa 
Sr> Y»4^iaSr, Dttdgl (1 = 5 8 7. 6 nm) 

mmmx-te, ^mmh^^xm^mr^m^iE^^x 

[0044] ±2«>0t]feM-CI*. £ 2 UyXSG 

2^2 l^Xptf'tf>U>'Xi¥G2 l*Jj;T/£2 U>X 
#^uvX»G2 2a»bfc5«j*«:*Ui:i6S, 
Vftl&^-tZ U^XgpG 2 1 k&nmtiitl&ft-rz 
XHG2 2 £»rSfe»ran5ftUVX»«:;to*.-C*2 
X|*G 2 Z.thX% 3, 

[0045] 

[0ffi«ffil|M£BiW] 

[hi] i&m<r>% i sat«te*»*»5X-A u>-x<d« 

J&£r^W-0-C-£>5o 
[B9 2 ] HlQKl iat«Wi£A«|-C«>*B8i»-&B«» 



#51^7-3 2 5 2 7 2 

16 

0.300 0.300 
0. 345 — 0. 523 

K&vzmtiL&mx-bZo 

[03] 0 i i m&w<owMf5i-?<om®8&&mvtffi 

K:J3rt*»H5iaB|-C*>5. 

[04] HiwISiiafcWoxEAiB-roSiSEIi^** 
[05] B3 1 «>* 1 *JS0iJWSjSffir-<DMia£gBt^*,^ 

[06] ^mm<o^2mMm\'t^^>^—^u^x<Dm 

[0 7] H6«)»2|H6ffl«5jB:*»-e©«R»5S-&j«tt« 
\Z *3 It 5 ififcig 0 T* fc -5 o 

[08] 0 6 «> JS 2 3^#JwMjtffiT?<7?«Pfiis-££l4£l» 

[0 9 1 0 6 <o&2 mmm<Dij:^mx<o^wm^»M 

[010] 0 6ro^2*MMwaa«-C*roM5£Sgil-^J« 
33 It 5 lgifcS0 1? 5 o 

G l Hi u>XS¥ 

G2 ^2l/VXI¥ 

G2 1 J5 2 UVX»"f<0*t*fMII<0A©JB»f*S:W 

G2 2 £2 w>'X^'f(©^<OS*f^Sr*-f-5ES«^> 

x» 

G3 Sg3^>-X|| 
G4 3§4UVXgp 

i mmwm) 
s ggp^«5 

FS 
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(10) 



2 5 2 7 2 



[02] 



Fno=2.69 Y-21.60 Y-2I.60 

G G G 





0.500 0-500 2.0 DO 

3*®JRS ^^SIR^ 



Ad y=21.6 



<^ [ p G Y=15.2 



^ 1 ^ 



G 

D Y=0 



«^jD Y=0 
— (Dg Y— 15.2 



[0 3] 



F»=2.90 



Y=21.60 
DO G G 



Y-21.60 



0-900 0-500 




2.000 




=^} D « Y=0 



. O.XJO 

&&&&&&& 



-|° Y-15.2 



1 Y =° 
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(11) 



4*88^7 — 3 2 5 2 7 2 



[B4] 




Y-21.60 
06 
D 



Y=21.60 



0.SQO 0.300 

3*®ifc*£ &&&& 



2.000 



h 



-L o.ioo 



H 0 Y=15.2 
D 



G 

D Y=0 



JO y=-15.2 




(12) 



7-325272 



[116] 




[H7] 




0.500 0.300 2,000 

&m&& &&&& 3EfliR£ 



l° G 



Y=15.2 



i 



Ho 5 Y=0 



0,100 



— 1 Y=15.2 



^(dg y=o 



Y--15.2 
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(13) 



^m^7-3 2 5 2 7 2 



im8) 



Fno=5.59 Y=21.60 
D 



Y=2L60 



G G 
0 D 

H 



0.500 0.500 




I Id Y=2U 

~T — G 



Ho Y=15*2 
G 



-L 0.10O 



■fo Y=0 

^ G 




G Y=-15.2 



im9] 



NA=0.11 
G 

□ 



/r 



Y=21.60 Y=21.60 




0.500 0.500 2.O00 

i*®JR£ #jftJR£ aSfti&S 



X o,ioo 



G Y-21.6 



G Y=15.2 



Jt>G Y=0 



4- 



-| e y=15.2 



|0 C Y=0 



-4 0 « Y=-15.2 
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(14) fti?7-3 2 5 2 7 2 



[Ell 0] 



NA=0-09 




0-600 



0.500 





JL 0.100 




P 5 - 



G 
G 



_|0 Y=-15.2 
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